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APPARATUS AND METHOD FOR TRANSMISSION 

5 Technical Field 

The present invention relates to a transmission 
apparatus and transmission method which transmits 
contents including a media such as video, audio, text 
or still image and screen configuration information for 
10 displaying the contents. 

Background Art 

As a method for integrating contents including text, 

still image, video and audio , and describing their spatial 
15 and temporal arrangements, a technology called "SMIL 

(Synchronized Multimedia Integration Language)" which 

is being standardized by the W3C (World Wide Web 

Consortium) is currently available. 

SMIL is a description language similar to a hyper 
20 text description language HTML which is currently widely 

spread over the Internet and is a description language 

suitable for distribution of multi-media data including 

video . 

A description example of an SMIL file will be 
25 explained using FIG.l. 

Information from <layout> on the third line to 
</layout> on the eighth line of the description shown 
in FIG.l corresponds to information on a spatial layout 
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of contents . 

Information from <par> on the 11th line to </par> 
on the 16th line corresponds to time information on 
reproduction of the contents . 
5 Regions v, t and i in which video, text and still 

image are arranged are defined from the fifth to seventh 
lines . 

The 12th to 14th lines define time information on 
reproduction of the video, audio, text and still image 
10 respectively. "src = " included in the 12th to 14th lines 
specifies a URL foracquiringthemediaandinthis example , 
. it specifies that video and audio are acquired using a 
RTSP (RealTime Streaming Protocol, Internet Draft 
RFC2326) protocol, while text and still image are acquired 
15 using an HTTP protocol. 

Furthermore, "region=" included in the 12th or 14th, 
15th line specifies the position at which the media is 
displayed and corresponds to the regions specified on 
the fifth to seventh lines. 
20 For example, since the text data specified on the 

14th line has region id="t", the text data is displayed 
in the region specified on the sixth line. 

The line number is given for convenience of 
explanation and is not described in an actual SMIL file. 
25 Next, the method whereby a client reproduces 

contents described in SMIL saved on a server over a network 
will be explained using FIG. 2. 

A client 1604, a terminal which receives contents 
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uses a protocol such as HTTP to acquire an SMIL file 
describing contents from a server 1 (1601) over a network 
such as the Internet. After acquiring the SMIL file, the 
client 1 604 interprets the SMIL file and acquires various 
5 media described therein, that is, text, still image, video, 
audio, etc., from the server. More specifically, the 
client 1 604 acquires video data and audio data from the 
server 2 (1602 ) and acquires text data and still image 
data from the server 3 (1603) . 

10 Then, based on space information and time 

information described in the acquired SMIL file, the 
client 1604 reproduces the respective described media 
at appropriate positions and appropriate times. 

However, when contents are described using SMIL, 

15 the client 1604 cannot know the type of the multi-media 
data described in the SMIL file beforehand. 

Furthermore, depending on the capability of 
reproducing the multi-media data of the client 1 604 , there 
is a possibility that all types of the multi-media data 

20 described in the SMIL file may not be decoded. 

In order to solve this problem, a method whereby 
the client 1604 acquires a decoder corresponding to the 
capability of reproducing the multi-media data is 
proposed (e.g., the method described in the Unexamined 

25 Japanese Patent Publication No . 2 0 02 - 2 97 5 3 8 (pplO, 11, 
FIG. 3) ) . 

According to this method, even when the reception 
terminal does not have the capability of reproducing the 
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multi-media data specified by scenario data of SMIL, etc., 
the reception terminal is allowed to acquire the decoder 
as appropriate. This allows the reception terminal to 
decode all estimated types of multi-media data. 
5 However, the above described media distribution 

method involves the following problems. 

The above described media distribution method does 
not take any transmission .state of the multi-media data 
into consideration at all. That is, no consideration is 

10 given toa case where the reception terminal cannot receive 
the multi-media data. 

Especially, when media are distributed through a 
radio transmission path, even if the reception terminal 
can decode the specified type of multi-media data, it 

15 may or may not be possible to transmit the multi-media 
data specified by SMIL depending on the band and error 
rate of the varying communication path. 

For example, in a third-generation cellular phone 
system, a reception terminal located far from a base 

20 station may be able to receive media data at a low bit 
rate, while a reception terminal located close to a base 
station may be able to receive media data at a high bit 
rate . 

Therefore, in a radio environment , the transmission 
25 band of a reception terminal varies according to the 
position of the reception terminal and the type of contents 
that can be received also thereby varies. 

For this reason, there is a problem that in a 
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reception environment in which there is large 
deterioration of video due to a narrow transmission band, 
if the reception terminal uses screen configuration 
information which displays video, it has to display 
5 deteriorated video. 

Furthermore, even a conventional portable type 
reception terminal having a small screen such as a cellular 
phone terminal and PDA (Personal Data Assist) constructs 
a screen using the same screen configuration information 

10 as that of a reception terminal having a large screen 
such as a notebook personal computer. 

For this reason, the portable type reception 
terminal has a problem that received data sticks out of 
the small screen and all the received data cannot be 

15 displayed. 

On the contrary, when the reception terminal having 
a large screen uses the same screen configuration 
information as that of the portable type reception 
terminal, the reception terminal displays images only 

20 in a narrow range of the large screen and cannot display 
the images by effectively using the large screen. 

Disclosure of Invention 

It is an object of the present invention to allow 
25 reception terminals having different propagation 

environments such as transmission bands and packet loss 
rates as well as reception terminals having different 
display capabilities such as screen sizes to display 
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multi-media contents in a screen configuration according 
to their propagation environments and display 
capabilities . 

The present invention is constructed in such a way 

5 as to transmit a plurality of pieces of screen 

configuration information describing a spatial 

arrangement of contents from a transmission terminal and 

select, when a reception terminal receives the plurality 

of pieces of screen configuration information, screen 

10 configuration information according to conditions such 

as a transmission band and screen size of the reception 

terminal and display the contents using the selected 

screen configuration information. 

This allows the reception terminal to select screen 

15 configuration information according to the propagation 

environment and display capability and display the 

contents using the selected screen configuration 

information . 

20 Brief Description of Drawings 

FIG.l illustrates a description of an SMIL file; 

FIG. 2 illustrates a program transmission method 
according to a conventional example; 
25 FIG.3A illustrates a cable network targeted by 

Embodiment 1 of the present invention; 

FIG.3B illustrates a network in which 
cable/wireless networks targeted by Embodiment 1 are 
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mixed; 

FIG.3C illustrates a wireless network targeted by 
Embodiment 1; 

FIG. 4 is a first diagram illustrating a data 
5 transmission/reception system according to Embodiment 
1; 

FIG. 5 is a second diagram illustrating the data 
transmission/reception system according to Embodiment 
l; 

10 FIG. 6 illustrates a reference example of program 

configuration information; 

FIG. 7 illustrates screen configuration information 
according to Embodiment 1; 

FIG.8A is a first diagram illustrating a screen 
15 displayed on a program display section according to 
Embodiment 1; 

FIG.8B is a second diagram illustrating a screen 
displayed on the program display section according to 
Embodiment 1; 

20 FIG. 9 is a third diagram illustrating a screen 

displayed on the program display section according to 
Embodiment 1; 

FIG . 1 OA is a first diagram illustrating screen 
configuration information according to Embodiment 1; 
25 FIG . 1 OB is a second diagram illustrating screen 

configuration information according to Embodiment 1; 

FIG. 11 illustrates program information according 
to Embodiment 1; 
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FIG. 12 is an operation flow chart of a server 
according to Embodiment 1; 

FIG. 13 is a flow chart of the operation of the 
reception terminal according to Embodiment 1; 
5 FIG. 14 is a fourth diagram illustrating a screen 

displayed on the program display section according to 
Embodiment 1; 

FIG. 15 is a fifth diagram illustrating a screen 
displayed on the program display section according to 
10 Embodiment 1; 

FIG. 16 is a first diagram showing the configuration 
of a data transmission/reception system according to 
Embodiment 2 of the present invention; 

FIG. 17 is a second diagram showing the configuration 
15 of the data transmission/reception system according to 
Embodiment 2 of the present invention; 

FIG. 18 illustrates program configuration 
information according to Embodiment 2; 

FIG. 19 illustrates another example of the 
20 configuration information according to Embodiment 2; 

FIG. 20 illustrates the program configuration 
information indicated by difference information 
according to Embodiment 2; 

FIG. 21 is an operation flow chart of a server 
25 according to Embodiment 2; and 

FIG. 22 is a flow chart of the operation of the 
reception terminal according to Embodiment 2. 
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Best Mode for Carrying out the Invention 

(Embodiment 1) 

With reference now to the attached drawings, 
5 Embodiment 1 of the present invention will be explained 
in detail below. First, the mode of use of a communication 
network according to Embodiment 1 will be explained using 
FIG.3A. FIG.3A shows an overview of a data 
transmission/reception system according to Embodiment 
10 1 . 

The present data transmission/reception system 
adopts a configuration in which servers 302 and reception 
terminals 304 are connected together through a 
communication network 301. 
15 The reception terminals 304 are reception terminals 

having different display resolutions or processing 
capacities such as cellular phone, TV, PDA and personal 
computer. There are a plurality of reception terminals 
304 . 

20 There are also a plurality of servers 302 that 

distribute data and each reception terminal 304 receives 
contents from a plurality of servers 302 simultaneously. 
Furthermore, the reception terminal 304 can also have 
a function of connecting a plurality of transmissions. 

25 Communication devices such as the server 302 and 

reception terminal 304 are mutually connected by a relay 
node 303 such as a router and GW (gateway) . The router 
and GW have a broadcast or multicast function and the 
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router and GW can replicate data packets. 

The communication network 301 may be a cable network 
(e.g., ADSL , ISDN, ATM , FTTH) or wireless network (e.g., 
cellular phone, wireless LAN). 
5 The present data transmission/reception system uses 

the Internet protocol as a transmission protocol. 

Furthermore, the contents transmission method may 
include a one-to-one communication between the server 
302 and reception terminal 304 or one-to-N communications 
10 using a broadcast or multicast function. In this 

embodiment , the multicast function is used from the server 
302 to the relay node 303 and the broadcast function is 
used from the relay node 303 to the reception terminal. 

In this way, the reception terminal 304 can receive 
15 latest contents by opening a predetermined channel. 

On the other hand, the server 302 which is a 
transmission terminal targets various media such as video, 
audio, music, text, still image, screen configuration 
information as contents to be transmitted. Furthermore, 
20. the server 302 transmits the program. 

One program consists of contents made up of various 
media including video, audio (including music), text, 
still image, animation or computer graphics, screen 
configuration information which controls display 
25 positions of the contents and program configuration 

information which describes a combination between the 
screen configuration information and contents to be 
displayed . 
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When the reception terminal 304 knows the location 
of the screen configuration information and the screen 
configuration information describes a method of acquiring 
addresses of the contents to be displayed, the reception 
5 terminal 304 can also acquire other contents if it acquires 
the screen configuration information. Therefore, the 
program configuration information is not indispensable 
in this case . 

Furthermore, when contents are transmitted 
10 unidirectionally using a multicast or broadcast function, 
the method of acquiring screen configuration information 
becomes unknown, and therefore the screen configuration 
information and contents are identified using the program 
configuration information which is transmitted by a 
15 specific transmission method. 

As a description method for screen configuration 
information, for example, SMIL (Synchronized Multimedia 
Integration Language) or JAVA(R) can be used. 

Furthermore, as a description method for program 
20 configuration information, for example, SDP (Session 
Description Protocol) can be used. 

Details of SMIL are described in 
http://www.w3.org/TR/smil20/, while details of SDP are 
described in http: //www .ietf.org/rfc/rfc2327.txt. 
25 Here, as shown in FIG.3B, the communication network 

may also be a communication network 305 in which cable 
networks and wireless networks are mutually connected. 
Furthermore, the communication network may also be a 
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broadcasting network (e.g., digital terrestrial 

broadcasting, digital satellite broadcasting) orasystem 

configuration which merges a broadcasting network and 

communication network . 
5 As shown in FIG.3B, when contents are broadcast to 

mobile reception terminals 307 such as cellular phones, 

there is also a demand for broadcasting contents which 

may differ from one region to another. 

In such a case, when the server 302 broadcasts or 
10 multicasts contents to a plurality of reception terminals 

304, it is not easy to change broadcasting contents 

according to their positions. 

Therefore, in order to realize broadcasting 

according to positions, in the example in FIG.3B, a 
15 one-to-one unicast communication is realized between the 

server 302 and relay node 306 (cable network section) 

and contents are distributed between the relay node 306 

and reception terminal 307 using a broadcast function 

over a wireless network. 
20 The relay node 306 which realizes the broadcast 

function does not broadcast packets across other 

different relay nodes 306. 

Furthermore, as shown in FIG.3C, Embodiment 1 may 

have a communication mode in which servers 302 are located 
25 at various positions, data are broadcast to neighboring 

regions and reception terminals 307 receive the data. 
In such a communication mode, BlueTooth or wireless 

LAN, etc., may be used as a transmission protocol. 
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Next, the configuration of the 
transmission/reception system according to Embodiment 
1 will be explained in detail using FIG. 4 and FIG. 5. FIG. 4 
and FIG. 5 illustrate the data transmission/reception 
5 system according to Embodiment 1. 

The server 302 is provided with a data control 
section 102 that stores and controls various data. 

The data control section 102 is provided with a 
program configuration information storage section 105 
10 that stores program configuration information which makes 
up a program, a screen configuration information storage 
section 106 that stores screen configuration information, 
and a video storage section 107 that stores video, a still 
image storage section 108 that stores a still image and 
15 a character storage section 109 that stores character 
data as contents storage sections. The data control 
section 102 selects the information stored as appropriate 
and sends the information to a transmission control 
section 103. 

20 The transmission control section 103 determines 

transmission sequence and timings of the program 
configuration information, screen configuration 
information and contents which make up the program and 
sends them to the transmission section 104 . Furthermore, 

2 5 the transmission control section 103 generates difference 
information which will be described later and sends it 
to the transmission section 104. 

The transmission section 104 transmits the 
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information sent from the transmission control section 
103 to the reception terminal 304 over the communication 
network 301. 

As the transmission protocol used by the server 302 , 
5 it is possible to use a protocol (e.g., TCP) which confirms 
receipt or a protocol (e.g., UDP) which does not confirm 
reception. In addition, the server 302 may also use a 
media transmission protocol represented by RTP (Realtime 
Transport Protocol) . 

10 On the other hand, the reception terminal 304 is 

provided with a reception section 202 that receives 
transmission from the server 302. 

Furthermore, the reception terminal 304 is provided 
with a program configuration information extraction 

15 section 203 that extracts program configuration 

information from the data received by the reception 
section 202. The program configuration information 
extraction section 203 outputs the extracted program 
configuration information to a screen configuration 

20 information selection condition extraction section 204 
and a screen configuration information generation section 
208 . 

Furthermore, the reception terminal 304 is provided 
with a screen configuration information extraction 
25 section 205 that extracts screen configuration 

information from the data received by the reception 
section 202. The screen configuration information 
extraction section 205 outputs the extracted screen 
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configuration information to the screen configuration 
information generation section 208. 

Furthermore, the reception terminal 304 includes 
a contents extraction section 206 that extracts contents 
5 such as video, audio, document, still image from the data 
received by the reception section 202. The contents 
extraction section 206 outputs the extracted contents 
to the program display control section 209. 

When the program configuration information includes 

10 a screen configuration information selection condition, 
the screen configuration information selection condition 
extraction section 204 extracts the screen configuration 
information selection condition from the program 
configuration information and outputs it to the screen 

15 configuration information generation section 208. 

A terminal information acquisition section 207 
acquires characteristic information of the reception 
terminal 304 and outputs it to the screen configuration 
information generation section 208. 

20 Examples of the characteristic information of the 

terminal include an authenticated transmission band of 
a communication channel to which the terminal is connected, 
effective transmission band obtained by observing a 
communication channel, screen size of the terminal, 

25 number of displayable colors, CPU's throughput, 

presence/absence and capacity of a storage medium such 
as a semiconductor memory and magnetic disk, 
presence /absence of a decoder of eachmedia such as video, 
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audio, still image, etc. 

The screen configuration information .generation 
section 208 selects screen configuration information 
which matches the condition from the program 
5 configuration information, screen configuration 
information, screen configuration information 
extraction condition and characteristic information of 
the reception terminal 304 such as the transmission band 
obtained from the terminal information acquisition 

10 section 207. Furthermore, the screen configuration 

information generation section 208 generates new screen 
configuration information when the information 
transmitted is difference information which will be 
described later. Then, the screen configuration 

15 information generation section 208 outputs the screen 
configuration information to the program display control 
section 209 . 

The program display control section 209 constitutes 
a program using the contents extracted by the contents 
20 extraction section 206 based on the screen configuration 
information transmitted and outputs the program to the 
program display section 210. 

Next, a reference example of the program 
configuration information will be explained using FIG. 6. 
25 FIG. 6 illustrates a reference example of the program 
configuration information . 

Suppose the program configuration information 
describes a set of contents of various media such as video, 
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audio, document, still image reproduced as program 
contents and screen configuration information which is 
layout information when those contents are displayed on 
a screen . FIG. 6 shows an example of program configuration 
5 information described in SDP. 

The program configuration information 400 shown in 
FIG. 6 describes information on the entire program such 
as information on a title and administrator on line 401 
and above . 

10 Furthermore, the program configuration information 

400 describes information on each media on a line which 
starts with m= to the next line which starts with m= . 

The line (line 402) which starts with m= is 
information on the audio contents and an ID "audiol" is 

15 assigned as the information identifying the audio 
contents (line 403) . 

Likewise, the program configuration information 4 00 
describes information on the video contents (line 404, 
ID is "videol")/ information on the document contents 

20 (line 405, ID is "textl") , information on the still image 
contents (line 406, ID is "imagel"). 

Furthermore, the program configuration information 
400 describes information on the screen configuration 
information (line 4 07 , ID is "layoutl") . 

25 From the program configuration information 400 in 

FIG. 6, it is evident that this program constitutes a screen 
using contents videol, audiol, textl, imagel according 
to the screen configuration information of layoutl. 
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Next, the screen configuration information 
transmitted by the server 302 will be explained using 
FIG. 7. FIG. 7 illustrates screen configuration 
information transmitted by the server 302. 
5 Suppose the screen configuration information 

displays positions on the screen at which contents of 
various media such as video, document, still image 
reproduced as program contents are displayed. FIG. 7 
shows an example where screen configuration information 
10 is described in SMIL. 

The screen configuration information 500 shown in 
FIG. 7 describes on line 501 that the size of the entire 
screen is 320 dots in width and 480 dots in height. 

Furthermore, the screen configuration information 
15 500 describes on line 502 that a region named "video" 
has a size of 300 dots in width and 300 dots in height 
at a position 100 dots down and 10 dots left from the 
top left corner of the entire screen. 

Furthermore, lines 503 and 504 of the screen 
2 0 configuration information 500 also describe the positions 
and sizes of regions named "text" and "image." 

Furthermore, line 505 of the screen configuration 
information 500 describes that video contents having an 
ID "videol" are displayed in the region named "video" 
25 (defined on line 502). 

Lines 507 and 508 of the screen configuration 
information 500 likewise describe that contents having 
IDs "textl" and "imagel" are displayed in the region 
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named "text" (defined on line 503) and the region named 
"image" (defined on line 504). 

Since line 506 describes audio contents, there is 
no information indicating the region in which the contents 
5 are displayed. 

The contents name "videol" is associated with ID 
"videol" defined on line 404 in FIG. 6, the contents name 
"audiol" is associated with ID "audiol" defined on line 
403 in FIG. 6, the contents name "textl" is associated 
10 with ID "textl" defined on line 405 in FIG. 6 and the 
contents name "imager' is associated with ID "imagel" 
defined on line 406 in FIG. 6. 

In this way, the contents videol, textl and imagel 
received based on the program configuration information 
15 400inFIG.6are layouted based on the screen configuration 
information 500 in FIG. 7. 

On the other hand, as shown in the program 
information 4 00 in FIG. 6, when there is only one piece 
of screen configuration information for constituting one 
20 program, the following two problems occur. 

1. In the case of a transmission path having a large 
packet loss rate or transmission path having a small 
transmission band, there is a high probability that 
contents having a large amount of transmission such as 
25 video may not be transmitted correctly and may 
deteriorate . 

The screen displayed on the program display section 
210 of the reception terminal 304 in this case will be 
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explained using FIG. 8. 

Suppose a case where video is not received correctly 
inaprogr am which displays a character displayarea (602) , 
a video display area (603) and a still image display area 
5 (604) on a display screen 601 as shown in FIG.8A. In this 
case, as shown in FIG.8B, the video display area 603 is 
left blank and the amount of information displayed on 
the screen decreases. 

2 . When there is a terminal having a different screen 

10 size, the screen configuration may not match the size 
of the screen. 

A screen displayed on the program display section 
210 of the reception terminal 304 will be explained using 
FIG. 9 in this case. 

15 When an attempt is made to display the screen 

configuration information shown in FIG.8A on a terminal 
having a small screen size, part of the video display 
area (603) is lost and it is not possible to display the 
whole contents as shown in FIG. 9. 

20 Therefore, according to Embodiment 1, as a first 

method of solving the problem when there is only one piece 
of screen configuration information, the transmission 
control section 103 of the server 302 transmits a plurality 
of pieces of screen configuration information. That is, 

25 the transmission control section 103 of the server 302 
transmits screen configuration information other than 
the screen configuration information 500 shown in FIG. 7. 
Next, the screen configuration information that the 



2F04023-PCT 21 

server 302 transmits together with the screen 
configuration information 500 shown in FIG. 7 will be 
explained using FIG. 10. FIG. 10 illustrates screen 
configuration information according to Embodiment 1. 
5 The screen configuration information 800 shown in 

FIG . 1 OA is different only in line 805 from the screen 
configuration information 500 shown in FIG. 7. 

Line 805 shows that document contents indicated by 
"text2", not video contents are displayed in the region 

10 "video. " 

That is, the reception terminal 304 selects the 
screen configuration information 800 instead of the 
screen configuration information 500, and can thereby 
change the display contents from video contents to 

15 document contents of small size. This reduces the 

influence of deterioration of contents due to a packet 
loss . 

Furthermore, the server 302 also transmits the 
screen configuration information transmitted together 

20 with the screen configuration information 800 shown in 
FIG. 10 as difference information. Next, the difference 
information transmitted by the server 302 will be 
explained using FIG.10B. FIG. 10 illustrates the 
difference information according to Embodiment 1. 

25 The difference information which will be explained 

below is created by the transmission control section 103 
of the server 302 detecting the difference with reference 
to a plurality of pieces of screen configuration 
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The difference information ("layout3") 810 shown 
in FIG . 1 OB shows the difference between the screen 
configuration information ("layout2") 8 0 0 in FIG . 1 OA and 
screen configuration information ( "layout 1" ) 500 in 
FIG . 7 . 

More specifically, "layout3" 810 shows on line 811 
th.at "layoutl" can be generated in FIG. 7 by replacing 
12th line (line 805) of u layout2" 800 in FIG.10A. 

Furthermore, "layout3" 810 specifies on line 812 
the portion to be replaced of "layout2" 800 and describes 
on line 813 the replacing content. 

By sending "layout3" which is the difference 
information between "layoutl" 500 and NN layout2" 800 , it 
is substantially possible to notify two pieces of screen 
information without sending "layoutl" 500. Furthermore, 
transmitting "layoutl" 500 with "layout3" 810 which is 
the difference information of "layout2" 800 can reduce 
an amount of information of the screen configuration 
information transmitted. 

Embodiment 1 uses an output format of a dif f command 
of UNIX(R) as an example of the method of expressing the 
difference information 810, but it is also possible to 
use an expression method of other difference information . 

Furthermore, in this embodiment, because a 
plurality of pieces of screen information are sent, the 
program configuration information has a plurality of 
pieces of screen configuration information. 
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Furthermore, the program configuration information also 
describes a screen configuration information selection 
condition to select one piece of screen configuration 
information from the plurality of pieces of screen 
5 configuration information. 

Next, the program configuration information when 
the server 302 transmits two pieces of screen 
configuration information "layout2" and "layout3" will 
be explained using FIG. 11. FIG. 11 illustrates the 

10 program information according to Embodiment 1. 

The program configuration information 900 shown in 
FIG. 11 describes on line 901, line 902, line 903, line 
904 and line 907 that this program transmits "textl", 
"text2", "imagel", "layout2" and "layout3." 

15 Thus, the program configuration information 900 

describes that the program has a plurality of pieces of 
screen configuration information of a plurality of 
layouts "layout2" and "layout3." 

Furthermore, the program information 900 describes 

20 on line 905 that the screen configuration information 
indicated by "layout2" is used when the transmission band 
is 96000 bps or less. Line 905 of the program information 
900 is a screen configuration information selection 
condition. It is a condition as to which of "layout2" 

25 or "layout3" should be selected. 

Furthermore, line 906 of the program information 
900 describes priority in determining which screen 
configuration information should be selected when the 
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reception terminal 304 can select a plurality of pieces 
of screen configuration information based on the screen 
configuration information selection condition 
indicating a transmission band. 
5 Line 906 of the program information 900 is also a 

screen configuration information selection condition. 
This is also a condition as to which of "layout2" or 
"layout3" should be selected. 

Furthermore, line 908 of the program information 

10 900 describes that the screen configuration information 
indicated by "layout3" is difference information from 
"layout2." That is, in this case, "layout3" represents 
"layoutl." When difference information is not used as 
the screen configuration information, there is no 

15 description of line 908. 

Furthermore, line 909 of the program information 
900 describes that the screen configuration information 
indicated by "layout3" is used when the transmission band 
ranges from 64001 bps to 384000 bps. 

20 Furthermore, line 910 of the program information 

900 describes priority of "layout3." 

Line 909 and line 910 of the program information 
900 are also screen configuration information selection 
conditions . 

25 When the reception terminal 304 can receive two 

pieces of screen configuration information "layout2" and 
"layout3" without any loss and can select both "layout2" 
and "layoutl" reconstructed from "layout3" which is the 
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difference information under the screen configuration 
information selection condition, the reception terminal 
304 selects either one according to priority, for example , 
"layout3" (or "layoutl" reconstructed from "layouts") 
5 which has priority of a higher number. 

Next, the operation of the server 302 transmitting 
the program configuration information, screen 
configuration information and contents will be explained 
using FIG. 12. FIG. 12 is an operation flow chart of the 

10 server according to Embodiment 1. 

First, the transmission control section 103 of the 
server 302 extracts program configuration information 
from the program configuration information storage 
section 105 of the data control section 102 (step 1001) . 

15 Next, the transmission control section 103 

references the extracted program configuration 
information and detects the plurality of pieces of screen 
configuration information described in the program 
configuration information (step 1002). Then, the 

20 detected screen configuration information is extracted 
from the screen configuration information storage section 
106 (step 1003) . 

When the screen configuration information extracted 
in step 1002 is difference information, the transmission 

25 control section 103 extracts the difference information. 

Next, the transmission control section 103 extracts 
contents such as video, still image, character described 
in the program information extracted in step 1001 from 
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thevideo storage section 107, still image storage section 
108 and character storage section 109 (step 1004). 

Next, the transmission control section 103 
transmits the program configuration information 
5 extracted in step 1001 to the reception terminal 304 
through the transmission section 104 (step 1005) . Next, 
the transmission control section 103 transmits the screen 
configuration information described in the program 
configuration information extracted in step 1003 to the 
10 reception terminal 304 through the transmission section 
104 (step 1006) . Then, the transmission control section 

103 transmits the contents extracted in step 1004 to the 
reception terminal 304 through the transmission section 

104 (step 1007 ) . 

15 In this way, the server 302 transmits the program 

configuration information, a plurality of pieces of image 
configuration information and contents to the reception 
terminal 304 . 

Next, the operation of the reception terminal 304 

20 will be explained using FIG. 13. FIG. 13 is a flow chart 
of the operation of the reception terminal 304 according 
to Embodiment 1 . 

First, the reception terminal 304 receives various 
types of data at the reception section 202. Next, the 

25 screen configuration information extraction section 205 
extracts a plurality of pieces of screen configuration 
information from the various types of data received and 
sends the screen configuration information to the screen 
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configuration information generation section 208 (step 
1301) . 

Next, when difference screen configuration 
information is found in the received screen configuration 
5 information (step 1302), the screen configuration 

information generation section 208 checks whether the 
reference screen configuration information 
corresponding to the difference screen configuration 
information has been received or not (step 1303). 

10 When FIG . 11 is taken as an example, when "layout3" 

has been received, it is known from line 908 that "layout3" 
is difference information relative to "layout2", and 
therefore the screen configuration information 
generation section 208 checks whether "layout2" has been 

15 received or not. Then, when reference screen 

configuration information ("layout2") has been received , 
the screen configuration information generation section 
208 reconstructs the difference and generates screen 
configuration information ("layoutl" is generated in the 

20 example of FIG. 11). 

Next, the screen configuration information 
generation section 208 uses the condition (line 909) 
described in the difference information as the screen 
configuration information selection condition for the 

25 screen configuration information generated (step 1304) . 
The screen configuration information selection condition 
is extracted from the screen configuration information 
selection condition extraction section 204. 
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On the other hand, when the reference screen 
configuration information corresponding to the 
difference screen configuration information has not been 
received in step 1303, the screen configuration 
5 information generation section 208 suspends or discards 
the difference screen configuration information until 
the reference screen configuration information 
("layout2") can be received (step 1305). 

Next, the screen configuration information 

10 generation section 208 checks whether the screen 

configuration information selection condition has been 
received or not (step 1306). 

This embodiment assumes that the screen 
configuration information selection condition is 

15 included in the program configuration information, but 
the screen configuration information selection condition 
need not be described in the program configuration 
information. In this case, the screen configuration 
information selection condition may be transmitted using 

20 a different transmission method or need not be sent at 
all. When the screen configuration information 
selection condition is not sent, a screen can be configured 
using the screen configuration information which the 
reception terminal has received without any loss. 

25 When the screen configuration information selection 

condition has been received, the screen configuration 
information generation section 208 extracts the screen 
configuration information which matches the condition 
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(step 1307) . 

The program configuration information selection 
condition is a condition under which screen configuration 
information appropriate for the transmission state of 
5 the reception terminal 304 is selected, and therefore 
the reception terminal 304 can select the screen 
configuration information appropriate for the own 
terminal . 

On the other hand, when the screen configuration 
10 information selection condition has not been received, 
the screen configuration information generation section 
208 extracts all the screen configuration information 
received (step 1308). 

Then, when there is a plurality of pieces of 
15 extracted screen configuration information, the screen 
configuration information generation section 2 08 selects 
screen configuration information with the highest 
priority added to the screen configuration information 
(step 1309) . 

20 Priority is higher for screen configuration 

information which should be displayed more preferably. 
Therefore, since the priority information is described 
in the screen configuration information, even when there 
is a plurality of pieces of screen configuration 

25 information that match the screen configuration 
information selection condition according to the 
transmission condition, the reception terminal 304 can 
select screen configuration information that should be 
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displayed preferably. 

Next, the screen configuration information 
generation section 208 sends the selected screen 
configuration information to the program display control 
5 section 209. 

The program display control section 209 selects 
contents described in the screen configuration 
information transmitted from the contents extracted by 
the contents extraction section 206. Next, the program 
10 display control section 209 generates a program using 
the screen configuration information transmitted and the 
selected contents and outputs the program to the program 
display section 210 (step 1310) . 

Then, the program display section 210 displays the 
"15 program transmitted (step 1311). 

Thus, the reception terminal 304 can select screen 
configuration information appropriate for the own 
terminal from the plurality of pieces of screen 
configuration information received, and generate and 
20 display a program using the screen configuration 
information appropriate for the own terminal. 

For example, when the reception terminal 304 
receives layout2 and layout3 in FIG. 10 and program 
configuration information in FIG. 11, the reception 
25 terminal 304 can replace the portion of the video display 
area 603 shown in FIG. 8 with the character display area 
623 and display characters as shown in FIG. 14. 

Compared to video contents, character contents of 
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small size also have a low probability of being lost during 
reception, and therefore the reception terminal 304 can 
accurately receive and display the character contents 
even when the transmission state is bad. Therefore, when 
5 the transmission state is bad, the reception terminal 
304 displays the character contents as shown in FIG. 14 
and can thereby display a greater amount of information 
than when displaying video with some loss (FIG.8B). 

As explained above, according to Embodiment 1, the 

10 reception terminal 304 can select screen configuration 
information according to a propagation environment and 
display the contents using the selected screen 
configuration information. The screen configuration 
information selected according to the propagation 

15 environment is the information using contents that can 
be received by the reception terminal 304, and therefore 
the reception terminal 304 can display a screen using 
the screen configuration information using the contents 
that can be received. 

20 Furthermore, Embodiment 1 is likewise applicable 

even when the display screen size of the reception terminal 
304 is different. By describing "a=terminal : pc" , 
"a=terminal : pda" instead of "a=bandwidth : . . . " (e.g., 
line 905 in FIG. 11) of the screen configuration 

25 information selection condition, it is possible to 

specify screen configuration information for a personal 
computer and screen configuration information for a PDA . 
Furthermore, instead of a description indicating the type 
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of a terminal such as "pc" and "pda", the screen size 
can be directly described, for example, 
u a= terminal :640x480." 

The reception terminal 304 interprets these 
5 descriptions and specifies screen configuration 

information, and therefore even when the reception 
terminal 304 has a small display screen 601 as shown in 
FIG. 15, the reception terminal 304 can select the screen 
configuration information most appropriate for the size 

10 and display the program. For example, as shown in FIG . 15, 
the display screen 601 can display only a character 602 
and still image 713 without any loss. 

The embodiment has explained a mode in which a screen 
configuration information selection condition is 

15 described in program configuration information, but it 
is also possible to use a mode in which the screen 
configuration information selection condition is 
described in the screen configuration information. 

In this case, for example, the screen configuration 

20 information shown in FIG . 1 OA or FIG. 1 0B can describe a 
screen configuration information selection condition 
<condition bandwidth= x> -96000"/> . More specifically, in 
the case of the screen configuration information shown 
in FIG . 1 OA, the screen configuration information 

25 selection condition is described between </layout> and 
</head> . 

Embodiment 1 has described contents that can be 
displayed on a screen, and similar output and selection 
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are possible for audio contents, too. 

For example, SMIL which is the screen configuration 
information used in Embodiment 1 can also describe audio 
contents, and therefore it is possible to change from 
5 screen configuration information describing large volume 
audio contents to screen configuration information 
describing small volume audio contents. This can also 
prevent audio contents to be reproduced from being lost 
due to a transmission state. 
10 Here, it is also possible to adopt a mode in which 

processes carried out by the server 302 and reception 
terminal 304 are implemented by a program and stored in 
a storage medium, and a general-purpose computer reads 
and executes the program. 

15 

(Embodiment 2) 

Embodiment 2 of the present invention causes a server 
to transmit a plurality of pieces of program configuration 
information as a second method for solving the problem 

20 when there is only one piece of screen configuration 
information . 

First, the configuration of a 
transmission/reception system according to Embodiment 
2 will be explained in detail using FIG. 16 and FIG. 17. 

25 FIG. 16 and FIG. 17 illustrate the configuration of the 
data transmission/reception system according to 
Embodiment 2. The same parts as those already explained 
are assigned the same reference numerals and detailed 



2F04023-PCT 34 

explanations thereof will be omitted. 

First, a server 1301 according to Embodiment 2 will 
be explained. 

A transmission control section 1302 of the server 
5 1301 extracts a plurality of pieces of program 

configuration information 105 and transmits them to a 
reception terminal 1303 according to Embodiment 2 through 
a transmission section 104. 

Furthermore, when transmitting a plurality of 
10 pieces of program configuration information, the 

transmission control section 1302 also uses difference 
program information which is difference information among 
them. Furthermore, the transmission control section 

1302 detects the difference from the plurality of pieces 
15 of program information and generates difference program 

information . 

Next, the configuration of the reception terminal 

1303 will be explained. 

The reception terminal 1303 is provided with a 
20 program configuration information selection condition 
extraction section 1404 that extracts a program 
configuration information selection condition when the 
program configuration information selection condition 
is included in the program configuration information 
25 output from a program configuration information 

extraction section 203. The program configuration 
information selection condition extraction section 1404 
outputs the extracted program configuration information 
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selection condition to a program configuration 
information generation section 1408. 

The program configuration information generation 
section 1408 selects program configuration information 
5 that matches the program configuration information 

extraction condition from information on a transmission 
band, etc., obtained from a terminal information 
acquisition section 207 . When the program configuration 
information is described with difference information from 
10 other program configuration information, the program 
configuration information generation section 1408 also 
generates new program configuration information. The 
program configuration information generation section 
1408 transmits the program configuration information 
15 obtained to a screen configuration information extraction 
section 1409. 

The screen configuration information extraction 
section 1409 extracts the screen configuration 
information described in the received program 
20 configuration information and sends it to a program 
display control section 209. 

Next, the program configuration information 
transmitted by the server 1301 will be explained using 
FIG. 18. FIG. 18 illustrates the program configuration 
25 information according to Embodiment 2. 

Line 1001 of the program configuration information 
1600 of Embodiment 2 describes a name "programl." 

Furthermore, line 1002 of the program configuration 
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information 1600 describes that this program 
configuration information is used when the transmission 
band ranges from 64001 bps to 384000 bps. The description 
on this line 1002 is a program configuration information 
5 selection condition. 

Thus, Embodiment 2 causes the server 1301 to transmit 
a plurality of pieces of program configuration 
information, and therefore the program configuration 
information is assigned a program configuration 
10 information selection condition so that the reception 
terminal 1303 can select appropriate program 
configuration information . 

Furthermore, line 1003 of the program configuration 
information 1600 describes priority for deciding which 
15 program configuration information should be selected when 
the reception terminal 1303 can select a plurality of 
pieces of program configuration information under the 
program configuration information selection condition 
(line 1002) indicating the transmission band. 
20 Furthermore, line 1003 of the program configuration 

information 1600 is also called a "program configuration 
information selection condition. " 

Furthermore, lines 1004 to 1008 of the program 
information 1600 describe that this program consists of 
25 "audiol", "videol", "textl", "imagel" and screen 
configuration information "layoutl." 

Another example of the program configuration 
information according to Embodiment 2 will be explained 
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using FIG. 19. FIG. 19 illustrates another example of the 
program configuration information according to 
Embodiment 2 . 

Line 1101 of a program configuration information 
5 1700 shown in FIG. 19 has a name u program2." 

Furthermore, line 1102 of the program configuration 
information 1700 describes that this program information 
is used when the transmission band is equal to or lower 
than 96000 bps as the program configuration information 
10 selection condition. 

Furthermore, line 1103 of the program configuration 
information 1700 describes that priority is 3. This 
embodiment assumes that a greater value in priority 
indicates higher priority. 
15 Furthermore, lines 1104 to line 1107 of the program 

configuration information 17 00 describe that this program 
consists of "textl", u text2", "image!" and screen 
configuration information "layout2." 

The server 1301 transmits the program configuration 
20 information "programl"1600 and "program2" 1700 to which 
a program information selection condition is assigned. 

Furthermore, the server 1301 may transmit 
difference information as program configuration 
information . 

25 The program configuration information (difference 

program configuration information) indicated by 
difference information will be explained using FIG. 20. 
FIG. 20 illustrates the program configuration information 
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which is difference information according to Embodiment 
2 . 

The difference program configuration information 
uses an output format of a diff command of UNIX(R) in 
5 the same way as the difference screen configuration 
information of Embodiment 1. 

Line 1201 of difference program configuration 
information 1800 shown in FIG. 20 describes a name 
"program3 . " 

10 Furthermore, line 1202 of the difference program 

configuration information 1800 describes that this 
program configuration information is difference 
information from the program configuration information 
indicated by "program2 . " 

15 Furthermore, line 1203 of the difference program 

configuration information 1800 describes that this 
program configuration information is used when the 
transmission band ranges from 64001 bps to 384000 bps 
(program configuration information selection 

20 condition) . 

Furthermore, line 1204 of the difference program 
configuration information 1800 describes that priority 
is 4 (program configuration information selection 
condition) . 

25 Furthermore, line 1205 and line 1206 of the 

difference program configuration information 1800 
describe that contents "audiol", "videol" are added to 
x> program2 . " 
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Furthermore, line 1207 of the difference program 
configuration information 1800 describes that "text2" 
is deleted from xx program2 . " 

Furthermore, line 1208 and line 1209 of the 
5 difference program configuration information 1800 

describe that screen configuration information "layoutl" 
is added and "layout2" is deleted. 

The server 1301 may also be adapted so as to transmit 
program configuration information "program2" and 
10 difference program information ^programs/ 7 This allows 
the server 1301 to reduce the amount of information of 
a plurality of pieces of program configuration 
information transmitted to the reception terminal 1303. 

Next, the operation of the server 1301 transmitting 
15 program configuration information, screen configuration 
information and contents will be explained using FIG. 21. 
FIG. 21 is an operation flow chart of the server according 
to Embodiment 2 . 

First, the transmission control section 1302 of the 
20 server 1301 extracts the program configuration 

information from a program configuration information 
storage section 105 of a data control section 102 (step 
1901) . 

Next, the transmission control section 1302 
25 references the extracted program configuration 

information and detects the screen configuration 
information described in the program configuration 
information (step 1902) . Then, the transmission control 
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section 1302 extracts the detected screen configuration 
information from a screen configuration information 
storage section 106 (step 1903). 

Next, the transmission control section 1302 
5 extracts contents such as video, still image, character 
described in the program information extracted in step 
1901 from a video storage section 107, still image storage 
section 108 and character storage section 109 (step 1904) . 
Next, the transmission control section 1302 
10 transmits the program configuration information 

extracted in step 1901 to the reception terminal 1303 
through the transmission section 104 (step 1905) . Next, 
the transmission control section 1302 transmits the 
screen configuration information described in the program 
15 configuration information extracted in step 1903 to the 
reception terminal 1303 through the transmission section 
104 (step 1906) . Then, the transmission control section 
1302 transmits the contents extracted in step 1904 to 
the reception terminal 1303 through the transmission 
20 section 104 (step 1907). 

Then, the transmission control section 1302 carries 
out processes in step 1901 to step 1907 on all program 
configuration information to be transmitted (step 1908) . 
When the program configuration information 
25 extracted in step 1901 is difference information, the 
transmission control section 1302 extracts the difference 
program information . 

In this way, the server 1301 transmits a plurality 



2F04023-PCT 41 

of pieces of program configuration information, image 
configuration information described in them and contents 
to the reception terminal 1303. 

Next, the operation of the reception terminal 1303 
5 according to Embodiment 2 will be explained using FIG. 22 . 
FIG. 22 is a flow chart of the operation of the reception 
terminal 1303 according to Embodiment 2. 

First, the reception terminal 1303 receives various 
types of data at a reception section 202. Next, the 

10 program configuration information extraction section 203 
extracts a plurality of pieces of program configuration 
information from the received various types of data and 
sends them to the program configuration information 
generation section 1408 (step 1501). 

15 Next, when the program configuration information 

generation section 1408 discovers difference program 
configuration information in the plurality of pieces of 
program configuration information transmitted (step 
1502) , the program configuration information generation 

20 section 1408 checks whether the reference program 
configuration information corresponding to the 
difference program configuration information has been 
received or not (step 1503). 

Taking FIG. 20 as an example, when "program3" has 

25 been received, it is known from line 1202 that "program3" 
is difference information relative to "program2 " , and 
therefore the program configuration information 
generation section 1408 checks whether "program2" has 
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been received or not. 

When the reference program configuration 
information ( >> program2 // ) has been received, the program 
configuration information generation section 1408 
5 reconstructs the difference and generates program 

configuration information ( "pr ograml " is generated in 
the example in FIG. 20). 

Next, the program configuration information 
generation section 1408 uses the condition (line 1203) 
10 described in the difference information as the program 
configuration information selection condition for the 
program configuration information generated (step 1504) . 
The program configuration information selection 
condition is extracted by the program configuration 
15 information condition extraction section 1404. 

On the other hand, when the reference program 
configuration information corresponding to the 
difference program configuration information has not been 
received, the program configuration information 
20 generation section 1408 suspends or discards the 

difference program configuration information until the 
reference program configuration information 
("program2") can be received (step 1505). 

Next, the program configuration information 
25 generation section 1408 checks whether the program 

configuration information selection condition has been 
received or not (step 1506). 

Embodiment 2 assumes that the program configuration 
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information selection condition is included in the 
program configuration information, but the program 
configuration information selection condition need not 
be described in the program configuration information. 
5 In this case, the program configuration information 
selection condition may be transmitted using a different 
transmission method or may not be transmitted at all. 
When it is not transmitted, the program may be configured 
using the program configuration information which the 

10 reception terminal has received without any loss. 

Next, when the program configuration information 
selection condition has been received, the program 
configuration information generation section 1408 
extracts the program configuration information that 

15 matches the condition (step 1507). 

Since the program configuration information 
selection condition indicates the transmission condition 
of the reception terminal 1303, this allows the reception 
terminal 1303 to select program configuration information 

20 appropriate for the transmission condition. 

Furthermore, when the program configuration 
information selection condition has not been received, 
the program configuration information generation section 
1408 extracts all the received program configuration 

25 information (step 1508). 

When there is a plurality of pieces of extracted 
program configuration information, the program 
configuration information generation section 1408 
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selects the program configuration information having the 
highest priority added (step 1509). 

Priority is higher for information which should be 
displayed more preferably. The program configuration 
5 information describes priority information, and 

therefore even when there are a plurality of pieces of 
program configuration information that match the program 
configuration information selection condition under the 
transmission condition, the reception terminal 1303 can 

10 select program configuration information which should 
be displayed preferably. 

Next, the program configuration information 
generation section 1408 sends the selected program 
configuration information to the screen configuration 

15 information extraction section 1409. 

The screen configuration information extraction 
section 1409 extracts the screen configuration 
information described in the program configuration 
information transmitted and sends it to the program 

20 display control section 209 (step 1510). 

Next, the program display control section 209 
selects contents described in the screen configuration 
information transmitted from the contents extracted by 
the contents extraction section 206. Next, the program 

25 display control section 209 generates a program using 
the screen configuration information transmitted and 
selected contents and outputs the program to a program 
display section 210 (step 1511). 
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Then, the program display section 210 displays the 
program transmitted (step 1512). 

In this way, the reception terminal 1303 selects 
program configuration information appropriate for the 
5 own terminal from the plurality of pieces of program 
configuration information received and can generate and 
display a program using the program configuration 
information appropriate for the own terminal. 

In Embodiment 2, when the reception terminal 1303 

10 receives layout2, layout3 in FIG. 10 and program 

configuration information in FIG. 11, it is possible to 
replace the portion of the video display area 613 shown 
in FIG. 8 by the character display area 623 and display 
characters as shown in FIG. 14. 

15 Furthermore, Embodiment 2 is likewise applicable 

when the display screen size of the reception terminal 
1303 is different. By describing >v a = terminal:pc ,, / 
"a = terminal :pda" instead of "a=b and width : . . . " (e - g . , 
line 1002 in FIG. 18) of the program configuration 

20 information selection condition, it is possible to 
specify the screen configuration information for a 
personal computer, screen configuration information for 
a PDA. Furthermore, instead of the description such as 
"pc" and "pda" indicating the type of terminal, it is 

25 also possible to directly describe the screen size, for 
example, as u a = terminal: 640x4 80. " 

The reception terminal 1303 interprets these 
descriptions and specifies program configuration 
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information, and even when the reception terminal 1303 
has a small display screen 601 as shown in FIG. 15, it 
is possible to select screen configuration information 
appropriate for the size and display the program. 

5 It is also possible to implement the processes 

carried out by the server 1301 and reception terminal 
1303 by a program, store the program in a storage medium 
and cause a general-purpose computer to read and execute 
this program. 

10 

This application is based on the Japanese Patent 
Application No. 2003-065670 filed on March 11, 2003, 
entire content of which is expressly incorporated by 
reference herein. 

15 

Industrial Applicability 

As described above, even when a transmission band 
varies from one reception terminal to another and in a 
transmission environment such as broadcasting in which 

20 the type of contents that can be received also varies, 
it is possible to display deteriorated contents and 
prevent an amount of information displayed from reducing 
by changing screen configuration information so that only 
contents that can be displayed are displayed according 

25 to the transmission band. 

Furthermore, by changing screen configuration 
information according to the size of the screen of the 
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reception terminal, it is possible to specify and display 
screen configuration information that matches the screen 
size and obtain the effect of avoiding the problem that 
the contents stick out of a small screen and the whole 
5 contents cannot be displayed or that contents can only 
be displayed within a small range on a large screen. 



